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(5 7) An improved filter cartridge, having a central opening 
throughout and having sealing means at the bottom of the cart- 
ridge for sealing around an inserted filtrate conduit. The 
upper part of the cartridge has a slightly tapered neck adapted 
for insertion ir. the bottom of a second filter cartridge, 
the cart-ridges assembled in a stacked relationship within the 
filter housing. 

CLAIM 1. A .'liter cartridge including in combination, 
an annular filter aJ-r-ent; one end cap closing one end of said 
element; another annular end cap closing the other end or said 
clement and having an uxially inwardly offset inner peripheral 
portion, a substantially flat retaining ring forming with said 
inner peripheral ration an inwardly open annular channel, and 
annular elastic sealing means arranged in said channel. 

CLAIM 4. A filter assembly including, in combination, a 
housing having an inlet for fluid to be filtered and an outlet for 
discharging filtered fluid from said housing; and at least one 
filter cartridge arranged in said housing wherein the improvement 
comprises: said cartridge including an annular filter element; 
one end cap closing cne end of said clement; another annular end 
cap closin g the other end of caid element and having an axially 
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inwardly offset inner peripheral portion, a substantially 
flat retaining ring forming with said inner peripheral 
portion an inwardly open channel, and annular elastic 
sealing means arranged in said channel; said one end cap 
being closed to one of saii inlet and outlet; and the 
other of said inlet and outlet including a tubular extension 
projecting axially inwardly through and compressing said 
sealing means to form a fluid tight seal therewith. 
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BACKGROUND OP THE INVE 

4 

Filtration is an operation common to many types of 
industrial processes. While the basic principles are eimple, 
many different types of filtration equipment have been designed 
for specific applications. In many cases, compromises must be 
made between filter size, filtration efficiency, and ease of 
cleaning. Some filters are capab.'.e of regenerating their filter 
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media periodically, most however, specially in smaller filters, 
depend on periodic replacement of filter elements. Cartridge 
10 filter are common examples of this type and their design places 
emphasis on the use of filter cartridges that car. be easily 
discarded and replaced without undue loss of tiro-> and filter 
efficiency. One disadvantage has been the difficulty of installing 
a replacement cartridge in proper position to avoid leakage when 
filtration is resumed. This can be a source of trouble, especia- 
lly when large numbers of cartridges are changed or installation 
time is limited. The .fi It ere art ridge of this invention has 
therefore been desig-.ied to allow rapid installation while et the 



20 



30 



same time supplying an improved means of sealing the cartridge 
in place and retaining the seal, even though the cartridge may 
undergo slight movements during filter operation. 

SUMMARY OP THE INVENTION 
The invention -provides a filter cartridge and a filter 
assembly, with the latter comprising a housing having a suitable 
inlet and outlet, the lower outlet tube having an internal 
extension so shaped to guide the placement thereon of the lower 
opening of a filter cartridge. The lower opening of the cartridge 
is provided with a sealing means held by a suitable retainer which 
givee a fluid tight seal against the outlet tube. The upper 
end cap has a neck forming an opening for the flow of filtered 
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fluid. This opening is capped if a single cartridge is used. 
In a stacked assembly of two or more cartridges, the neck 
opening fits into the bottom opening of a second filter 
cartridge. The construction of the invention provides a 
floating type of seal which functions to allow a limited move- 
ment of the filter cartridges during filtration and permits 
«5 rapid replacement of cirtridges when required. 

Accordingly, one primary object of the present invent 
ion is to provide a filter cartridge including in combination, 
an annular filter element; one end cap closing one end of 0„ 
the element; another annular end cap closing the other end 
of the «le*ent and having an axially inwardly offset inner 
peripheral portion, a substantially flat retaining ring forming 
with the inner peripheral portion an inwardly open annular 
channel, and annular elastic sealing means arranged in the 
channel . 



fluid t (Ph i 8 e po, 




In a stacked assembly of two or more cartridges, the ne 
opening fits into the bottom opening of a second filler 
cartridge. The construction of the invention pjxJvides a floating 
type of seal which functions to allow a limbed movement of 
«g the filter cartridges during filtraticn^nd permits rapid 
replacement of cartridges when required. 

Accordingly, one primary ob>^ct of the present invention 
is to provide a filter cartptdge , wherein the improvement 
comprises: an annular filter elpment; one end cap closing one 
end of the element ^/another annular end cap closing the other 
end of the elempfvt and having an axially inwardly offset inner 
peripheral portion, a substantially flat retaining ring forming 
with th^inner peripheral portion an inwardly cpen annular 
channel, and annular elastic sealing means arranged in the 

^horai ol ■ ____________ — — __ 

One secondary object is to provide such filter cartridge 
wherein such one end cap has an axially outwardly extending 
central tubular- neck adapted to be inserted through and compress 
the sealing means of another filter cartridge corresponding to 
such sealing means to form a fluid tighx seal therewith* 

One tertiary object is to provide such filter cartridge 
wherein such neck is closed by a cap having an annular axiti 
flange provided with on inwardly open annular recess, and annular 
elastic sealing means arranged in such recess and compressed 
by such neck to form a fluid tight seal therewith. 

Another primary object is to provide a filter assembly 
including, in combination, a housing having an inlet for fluid 
to be filtered and an outlet for discharging filtered fluid 
from the housing; and at least one filter cartridge arranged 

- 3 - 
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in The housing, wherein the improvement comprises: the 
cartridge including an annular filter element; ore end ch? 
closing one end of the element; another annular end cap closing 



the other end of the element and having an axially inwardly 
offset inner peripheral portion, a substantially flat 
retaining ring forming with the inner peripheral portion an 
inwardly open channel, and annular elastic sealing means arranged 
in the channel; the one end cap being closed^one of the inlet 
and outlet; and the other of the inlet and outlet including a 
tubular extension projecting axially inwardly through and 
compressing the pealing means to form a fluid tight sesl therewith* 

Another secondary object is to provide such filter assembly 
wherein such one end cap has an axially outwardly extending 
central tubular neck closed by a cap having an annular axial 
flange provided with an inwardly open annular recess and annular 
elastic sealing means arranged in such recess and compressed by 
such neck to form a fluid tight seal therewith. 

A further primary object is to provide a filter assembly 
including, in combination, a housing having an inlet for fluid 

A\ leered 

to be filtered and an outlet for di scharging V* li t opod fluid from th 
housing; and at least two filter cartridges arranged in stacked 
relationship in the housing, wherein the improvement comprises: 
euch of the cartridges including an annular filter element; one 
end cap clos?ng one end of the element; another annular* end cap 
closing the other end of the element, and having an axially 
inwardly offset inner peripheral portion, 6. substantially flat 
retaining ring forming with the inner peripheral portion an 
inwardly open annular channel, and annular elastic sealing mesne 

arranged in the channel; the one end cap of one of the 

» 

cartridges having an axially outwardly extending central 
tubular neck inserted through and compressing the sealing means 
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of the other of the cartridges to form a fluid tight seal 

< 

therewith; the one end cap of the other cartridge being closed 
to one of the inlet and outlet; and the other of the inlet 
and outlet including a tubular extenEion projecting axially 
. inwardly through and compressing t^e sealing meane of the on* 
^ cartridge to form a fluid tight seal therewith. 



A further secondary object is to provide ouch filter 
vO assembly wherein the one end cap of each of the cartridges 
has such neck, with such neck of the one end cap of the 
0 other cartridge being closed by a cap having an annular axial 

flange provided with an inwardly open annular recess, anu annular 
elastic sealing meanr arranged in such recess and compressed by 
such neck of such one end cap of the other cartridge to form 
a fluid tight seal therewith. 

DESCRIPTION OP THE DRAWINGS 
FIG. 1 shows a filter cartridge. 

PIG. 2 illustrates the method of sealing between cartridges. 
FIG. 3 shows the complete filter assembly with two cr *idges 
and internal center support. 

0 FIG. 4 shows an alternate means of filter housing closure 

without spring loading. 

DESCRIPTION OP THE INVENTION 
A filter cartridge with the improved sealing means of the 
invention is shown in PIG. 1 . The filter cartridge includes 
an annular filter element 12. The element 12 may be a pleated 
material or may comprise layers of fibrous material or combinati 
thereof with the pleated material. The filter element is 
enclosed and supported by external and internal screens 13. 
The internal screen 13 is supported by spring 20. The ends of 
30 the cartridge are sealed by metal end care 14, the filter screens 
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and elements 12 biing sealed to the end capp with a suitable 
Bealant such r<rf epoxy cement 21. Construction of the element 
permits the u^e of single or multiple T.ayer3 of paper, synthetic, 
natural fiber or metallic mesh filter media. A lift bar 18 
or rod 23 (see FIG, 2) may be included for ease of partridge 
replacement. 

The bottom end cap contains a sealing means 11 of circular 

shape such as an elastomer O-ring which may be of rubber, either 

natural or synthetic and which is held in place by a metal 

retaining ring 15 • The top of the cartridge has an end cap 

having a neck 16 which extends sufficiently to provide a sealing 

engagement with the lower opening of a second filter cartridge 

as shown in FIG. 2. The neck has a slight inward slope or 

taper so as to form a fluid-tight seal by compressing the sealing 

means when inserted therethrough. It is comtemplated that 

various end caps are within the scope of the present invention. 

The type of neck having the long extension 16 is for a spring 

Doaded filter assembly as shown in FIG. 3. For this a cap 1? 

is employed to close the upper end of the filter cartridge using 

a snap fit to seal the neck 16. A. preferred type of neck 22, 

as shown in FIG. 4, has a somewhat shorter neck extension and 

36 

is sealed by a cap 24 which contains an O-ring^dC. The cap 

is held in place on the filter assembly by the filter housing top 

plate 26. 

A complete filter assembly is shown in FIG. 3 in which i**o 
filter elements are shown in stacked relationship within a filter 
housing 30. The housing comprises an inlet pipe 27, an outlet 
pipe 28, and a hinged housing top plate 26, the pLate having a 

■ 

vent tube 31 and the housing a hold down bolt 32. The outlet 

pipe 28 has a short tapered extension 29 over winch the lower 

filter cartridge is placed and which provides a tight seal with 
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the sealing means 11. The lower filter cartridge is supported 
ty the step plate 29A which is firmly attached to the outlet y 
tube. The neck 16 of the end cap on the upper end of the 
cartridge provides a sorre^pondin^ sealing surface for the 
sealing means 11 of the top filter cartridge. The complete 
assembly is held in place by the head spring 33 coacting with 
the housing top plate 2£ . An alternate outlet pipe position is 
shown at 28A. 

While the stacked assembly as described is suitable for 
10 irost applications, a cartridge center support may be needed in casee 

where the filter is subject to vibration or tipping from the 
vertical position. The assembly in FIG. 3 is therefore shown 

M 

with a tubular center support p£r> attached to the outlet tube 2b 
und extending vertically through the open centers of the filter car- 
tridges. The tube ends just below neck 16 of the end cap of the 
upper filter cartridge, the tube being perforated with numerous 
openings 35 to permit filtrate drainage. The center support 
ensures proper cartridge alignment, especially with several 
stacked elements. This type of filter assembly also may be 

20 adapted to permit replacement of filter cartridges by remote 

control handling, especially in applications where the liquid 
may be radioactive or hazardous in other respects. 

During normal operation, the contaminated liquid to be 
filtered is admitted to the filtex* housing through inlet pipe 
27. Vent 31 is closed when the housing is filled. The^liquid 
passes through the cartridge elements 12 and filtrate collects 
in the center channel of the cartridges and is then discharged 
through the outlet pipe 29. While the filter is operated 
preferably with liquid flowing Iron, the exterior of the cartridges . 
30 into their interior channels the flow may be reversed, either 

jy^ N momentarily for back flushing or as a continuous reverse flow. 
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Although a filter assembly 4 ,wo cartridges has been 
described and shown in FIG . 3» the invention is not limited 
to this but may be employed as well for assemblies h:\ving 
more than two cartridges in stacked relationship. If ovev.ill 
height is limited, an assembly having a single filter cartridge 
may be used, the cartridge being closed at the upper end by 
an end car such as shown in FIG. 1 or FIG. 4 and sealing at the 
lower end :S previously described. 

A preferred embodiment of the invention is shown in FIG. 4 
^ in which the head spring 33 of FIG. 3 is eliminated and the 
housing top plate 26 lowered sufficiently to hold the cap 24 
in place when the housing top place is closed. In this embodiment 
the re air 36 and 11 (see FIGS. 2 or 3) compensate for smnll 
changes in manufacturing tolerances in both filter housingr 
whi Is still maintaining efficient sealing action. 
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THE CLAIKS DEFINT7TG THE INVENTION ARE AS FOLLOWS: 

« 

' ' including !n combination, 

1. A filter cartridge £ whoro a n th e i rapr o v a m Q n * oornpri non 

an annular filter element; one end cap closing one end of said 
element; another annular end cap closing the other end of said 
element and having an axially inwardly offset inner peripheral 

CO 

^ nortion, a substantially flat retaining ring forming with said 
inner peripheral portion an inwardly open annular channel, and 
annular elastic sealing means arranged in said channel • 



u-5 



2. The filter cartridge of claim 1 wherein said one end cap 
has ?n axially outwardly extending central tubular neck adapted 
to be inserted through and compress the sealing means of another 
filter cartridge corresponding to said sealing means to form a 
fluid tight seal therewith* 



3- The filter cartridge of claim 2 wherein said neck is closed 
by a cap having an annular axiai flange provided with an inwardly 
open annular recess, and annuD ar elastic sealing means arranged 
in paid recess and compressed by said neck to form a fluid tight 
seal therewith. 



4, A filter assembly including, in combination, a housing 
having an inlet for fluid to be filtered and an outlet for 
discharging filtered fluid from said housing; and at least 
one filter cartridge arranged in said housing wherein the 
improvement comprises; said cartridge including an annular 
filter element; one end cap closing one enc» of said element; 
another annular end cap closingthe other end of said element 
and having an axially inwardly offset inner peripheral portion, 
a J a substantially flat retaining ring forming with said izreer 
> . - * - 
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peripheral portion an in-.vardiy open channel and annular 
elastic sealing means arranged in said channel; raid one end 
cap being closed to one cf said inlet and outlet; arid the 
other of said inlet and outlet including o. tubular extend on 
projecting axi ally inwardly through and compressing said sealing 
means to form a fluid tight seal therewith. 



5. The filter assembly of claim 4 wherein said one end cap 
has an axially outwardly extending central tubular neck closed 
by a cap having, an annular axial flange provided with an 
inwardly open annular recess, and annular elastic sealing means 

* 

arranged in said recess and compressed by said neck tc form 
•i f']uic3 ticht seal therewith. 



0 

6. A filter ussemly . including, in combination, a housing 
raving an inlet for fluid to be filtered and an outlet fcr 
discharging filtered fluid from said housing; and at least 
two filter cartridges arranged in stacked relationship in said 
housing wherein the •improvement comprises: ea^h of said 
cartridges including ar. annular filter element; one end cap 
closing one end of said elera-nt; another annular end cap 
closing the other end of s:..i d element and having an axi ally 
inwardly offset inner peripheral portion, a substantially flat 
retaining rir:g forming with oaid inner peripheral portion an 
inwardly open annular charm el- . cai d annular elastic sealing me-jms 
arranged in said channel; said one end cap of one of said 
cartridges having an axial ly outwardly extending central tubular 
neck inserted through and compressing said sealing means of 
the other of said cartridges to form a fluid tight seeJL therewith; 
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said one end cap of said other cartridges being closed to one 
of said inlet and outlet; and the other cf saiJ inlet and outlet 
including a tubular extension projecting axially inwardlj 
through and compressing said sealing ri'eans of caid one cajtricge 
to form a fluid tight seal therewith. 



7. The filter assembly of claim 6 wherein said one end cap of 
«£ each of ruid cartridges has 2cl<l reck, with said neck of said 
» " oz>c end cap of said other cartridge being closed by a cap having an 
annular axial flange provided with an inwardly open annular 
recess, and annular elastic sealing means arranged in said recess 
and compressed by said "neck cf said one end cap Of said other 
cartridge to form a fluid tight seal therewith. 
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